PII structure in the model peptides for unfolded proteins: studies on ubiquitin fragments and several alanine-rich peptides containing QQQ, SSS, FFF, and VVV.
A great deal of attention has been paid lately to the structures in unfolded proteins due to the recent discovery of many biologically functional but natively unfolded proteins and the far-reaching implications of order in unfolded states for protein folding. Recently, studies on oligo-Ala, oligo-Lys, oligo-Asp, and oligo-Glu, as well as oligo-Pro, have indicated that the left-handed polyproline II (PII) is the major local structure in these short peptides. Here, we show by NMR and CD studies that ubiquitin fragments, model unfolded peptides composed of nonrepeating amino acids, and four alanine-rich peptides containing QQQ, SSS, FFF, and VVV sequences are all present in aqueous solution predominantly in the extended PII or beta conformation. The results from this and related studies indicate that PII might be a major backbone conformation in unfolded proteins. The presence of defined local backbone structure in unfolded proteins is inconsistent with predictions from random coil models.